Purpose: To determine whether adolescents who lose Medicaid entitlements when they leave foster care are subsequently able to secure employer-sponsored or student health insurance coverage.
Health insurance eligibility for children in the child welfare system has been enshrined in policy for several decades [1] . However, federal policy making to ensure continuity of insurance coverage once these children transition out of the child welfare system is less than a decade old. Continuity of health insurance coverage for older adolescents leaving the child welfare system is critical, given their considerable physical [2] [3] [4] [5] and mental health needs [6] [7] [8] ; these needs often persist after youth leave the child welfare system, and require resources to support continuity of care. Currently, there is no empirical data on the ability of adolescents to successfully secure health insurance coverage once they leave the child welfare system.
Most children have entitlements to Medicaid as long as they are in the child welfare system. States are required to provide Medicaid coverage for all children in foster care for whom states receive federal reimbursement for foster care expenses under Title IV-E of the Social Security Act [9] . States have the option of covering children in foster care who are not Title IV-E eligible, and all do so [10] .
Consequently, 99% of all children in foster care are covered under Medicaid [11] . Coverage for children who are on the rolls of a child welfare agency but are maintained within their own homes (''in-home'') is less comprehensive, with an overall Medicaid coverage rate of approximately 84% [11] .
The problem of health insurance coverage arises when adolescents leave the child welfare system, usually between the ages of 18 and 21 years, depending upon state policy [12] . In FY 2005, a total of 287,000 children exited foster care, of whom over 29,000 (around 10%) were aged 18 or more years [13] . Only about 20% of these adolescents are eligible for public insurance-a phenomenon that causes many of these youth to go over an ''insurance cliff'' [14] .
This so-called insurance cliff exists because most entitlements to which children in the child welfare system are eligible end on their 18 th birthday. The usual source of insurance coverage for adolescents in the United States, namely, as dependents on birthparents' employer-sponsored private health insurance, is largely unavailable for those who are leaving foster care. Adolescents between the ages of 18 and 21 years are entitled to Medicaid only if they are disabled, pregnant, or are parents [14] . Absent entitlements, states have the option to cover these older adolescents, and exercise this option in two ways. First, states can use the ''Ribicoff children'' option to cover children who meet income criteria for Medicaid but do not meet other programmatic criteria [15] . Second, states may use Medicaid's ''medically needy'' option to cover adolescents with significant health needs between the ages of 18 and 21 years who are otherwise ineligible for Medicaid. Today, the ''medically needy'' option has become the principal way in which older adolescents are enrolled into Medicaid [16] . However, because these are optional benefits, states do not always choose to cover older adolescents; national surveys reveal that 36% of all individuals between the ages of 18 and 24 years report being uninsured-the highest rate of uninsurance among all age groups [17] .
Recognizing the risk posed by loss of insurance entitlements, Congress passed the Foster Care Independence Act in 1999 (Public Law No. 106-169). Title I of the Act created an option for states to extend Medicaid coverage to adolescents who had been in foster care on their 18 th birthday, were less than 21 years of age, and met the income eligibility regulations of the state in which they lived [18] . States' response to the passage of the Act was measured. By 2002 only seven states had implemented the Act [19] , and as of 2007 only 18 states had implemented these eligibility expansions [14] After publication of that report, two states (North Carolina and Missouri) enacted these expansions in 2007. Presumably, one reason why states may be reluctant to expand benefits to older adolescents is the perception that these adolescents may secure other types of coverage and that such expansions are unnecessary. However, there is no empirical evidence to show whether transitions to other types of health insurance actually occur among adolescents leaving foster care, or whether these youth fall into an insurance gap and remain uninsured.
In the present study, we examine discontinuities in health insurance coverage from a 2-year follow-up study of adolescents leaving foster care in a Midwestern state that, at the time of this study, had not implemented provisions of the Foster Care Independence Act. We describe the magnitude and duration of insurance coverage after leaving foster care, and identify the effects of sociodemographic characteristics, maltreatment history, placement, need, and occupational status on insurance loss and reacquisition among this cohort. We use survival analysis to test the hypotheses that (a) securing a job will significantly reduce time to first insurance loss, and (b) college or university student status will significantly reduce time to first insurance loss among these adolescents. Through these analyses, we attempt to provide policymakers with data that could inform legislation regarding Medicaid expansions to former foster care adolescents in their states.
Methods

Study design and sample
This study recruited a cohort of participants aged 17 years in the custody of the child welfare agency in eight counties in a Midwestern state between December 2001 and May 2003. Each participant was re-contacted every 3 months for a total study duration of 2 years. Further details regarding the study are available elsewhere [20, 21] . This study was approved by our university's institutional review board.
Of a total of 450 adolescents eligible to participate in the study, 406 (90%) were interviewed. Of these adolescents, 404 had complete data and formed the study sample. Among these participants, 148 were excluded from the analyses because they remained in foster care throughout the 2-year follow-up duration. Another 50 were left truncated, i.e., no information was available on them once they left foster care and, consequently, we were unable to determine if these youth had any ''exposure'' to insurance coverage before they lost coverage. The remaining 206 youth (51%) left foster care, 138 (67%) lost insurance after leaving foster care, and 34 youth (17%) regained insurance coverage during follow-up.
Measures and variables
Sociodemographic characteristics
Adolescents self-reported their age; interviewers recorded their gender as observed at first interview. Because our sample was predominantly white and black, we aggregated all non-white adolescents into a single ''youth of color'' category in multivariate analyses. Adolescents self-reported their place of residence at first interview, which was grouped into five categories, i.e., living in a foster home, living in a congregate care environment such as a group home, living independently, living with birthparents, or living with another relative. In multivariate analysis, we aggregated living situation into two categories, i.e., living in-home (living with birthparents, or another relative) or living out-of-home.
Maltreatment history
History of physical abuse and physical neglect were elicited from responses to the Childhood Trauma Questionnaire (CTQ) administered at first interview. The CTQ is a 28-item self-report instrument that elicits lifetime histories of maltreatment [22, 23] . We used cut-off scores provided by the developers for moderate and severe maltreatment to develop binary indicator variables for these types of maltreatment [24] . A third category of sexual abuse was elicited from questions asking about past experiences of being touched on one's own private parts (or being forced to touch another's); and forcible vaginal, anal, or oral sex. Variables were coded such that adolescents could report more than one type of maltreatment concurrently.
Mental health need
Interviewers used the Diagnostic Interview Schedule (DIS) [25] to obtain past-year diagnoses of major depressive disorder (MDD), posttraumatic stress disorder (PTSD), attention deficit/hyperactivity disorder (ADHD), manic episode, oppositional defiant disorder, conduct disorder, and substance dependence among participants at first interview. The DIS is a structured interview designed for use by lay interviewers, and its prior versions have been found to have good reliability and validity [26, 27] . We developed a binary variable indicating whether or not the adolescent had a mental health diagnosis based on the presence or absence of these disorders.
Health insurance transition
Youth leaving the foster care system were asked about their insurance status at each follow-up wave. Lacking a direct measure of employer-sponsored or student health insurance coverage, we constructed proxies for each of these constructs. Participants self-reported their number of work hours per week at each wave of the study, from which we constructed a proxy for eligibility for employer sponsored health insurance coverage. Because we lacked data on whether the hours worked were all worked in a single job, we used any number of hours worked as potential eligibility for employer-sponsored coverage. This proxy measures potential eligibility for, and not actual take-up of, employer-sponsored health insurance. However, the former is the more policy-relevant metric of determining whether or not the option of securing an alternative source of health insurance exists, which could inform decision-making around Medicaid expansions.
A proxy for student health insurance eligibility was constructed from variables that asked whether the participant was attending college or university at each wave of the study. College-enrolled students have several pathways into health insurance coverage. A quarter of public universities and almost all private universities and colleges require that students have health insurance as a condition of enrollment; at least three states have enacted legislation requiring that students have health insurance in order to enroll; half of all full-time students reportedly receive health insurance through their parents' plans; and a fifth have coverage through college and university plans [28] . Given the strong associations between college/university attendance and insurance coverage, participants reporting full time college or university student status were classified as being eligible for student health insurance.
Data analyses
Because adolescents in the sample were closely clustered around 17 years of age, we did not use age in the analyses. We also followed the mental health services literature on child welfare populations to determine selection of variables for statistical analysis [20, [29] [30] [31] .
For bivariate analyses, we present descriptive data on the original cohort (N ¼ 404) ; on those that left foster care and for whom insurance data were available (N ¼ 206); and on those that lost insurance coverage after leaving foster care (N ¼ 138). All descriptive analyses were conducted using bivariate Chi-square tests of proportion.
For multivariate survival analysis, we used the cohort of 206 adolescents leaving foster care, and counted the number of waves until such time participants first reported becoming uninsured. We use a wave-based unit of time to insurance loss rather than calendar time because the exact time of insurance loss is interval-censored. A total of 34 individuals (17%) regained coverage at subsequent waves; given this small number and because the mean duration of time spent uninsured was 8 months, we right-censored adolescents at the time of their first insurance loss. A total of 61 adolescents in the sample had a missing value in the wave immediately preceding the wave in which insurance loss reportedly occurred. For these adolescents, we assumed that the first observed uninsurance wave was also the first wave at which insurance loss occurred. This is a conservative assumption, the effect of which is to lengthen the true time to insurance loss among this sample of children.
We then estimated a survival (event history) analysis using our predictors to identify variables that were associated with hazard of first insurance loss among these youth. A total of 28 youth (14% of those leaving foster care) had missing data at at least one wave. We compared estimates obtained from complete case as well as imputed data analyses using the method of imputation by chained equations [32, 33] . There were no differences in estimates obtained from imputed and unimputed analyses (not shown), and results of complete case analyses are presented. We also conducted a logistic regression analysis to examine variables associated with reacquisition of insurance. All analyses were conducted in Stata version 9 [34] .
Results
Sample characteristics
The overall sample had a slightly higher percentage of females (56%); around half (51%) were African-American and 44% were white (Table 1) . Physical abuse (46%) and neglect (46%) were the dominant forms of maltreatment. Most of these youth (42%) lived in a group home or other congregate care facility at first interview, with less than than one-third (29%) living in family foster care and approximately onetenth (11%) living independently or in their own homes. Less than one-half (45%) of these adolescents met DSM criteria for a past year mental disorder at first interview. Summed across waves, 30% reported being employed, and 13% reported attending a college or university.
A total of 206 youth (52% of the original sample) left foster care during the 2-year follow-up, and 148 youth remained. Most of those that left foster care were white (N ¼ 111, 54%), while those that remained were largely youth of color (N ¼ 105, 71%; p < .0001) (not shown). A smaller percentage of youth who remained were living in a group home or in family foster care (65% vs. 76%, p ¼ .025), and a higher percentage reported being sexually abused (40% vs. 32%, p ¼ .12). Finally, whereas three (2%) of those that remained reported working, 112 (54%) of those who left foster care found employment.
Of the 206 youth that left foster care, 138 (67% of those leaving foster care) lost health insurance coverage at some point during follow-up. Adolescents who lost coverage after leaving foster care did not differ significantly from those who managed to secure coverage after leaving foster care (not shown).
Loss and reacquisition of insurance coverage after leaving foster care
The number of youth who reported being uninsured varied by wave (Figure 1 ). At Wave 2 (3-month), 16 youth (8% of those who left foster care) reported being uninsured. This percentage decreased to 3% over the next three quarters (waves), but reached 28% by the time of the final wave. Cumulative percentages of adolescents losing insurance rose steadily with duration of follow-up. As shown in the Kaplan-Meier curve (Figure 2) , the hazard of insurance retention decreased (i.e., risk of becoming uninsured increased) throughout the duration of follow-up.
Adolescents were insured for a median duration of approximately 3 months (mean duration of approximately 6 months) after leaving foster care before they reported becoming uninsured. On survival analysis of time to first insurance loss (Table 2) , securing employment was associated with a lower hazard of insurance loss (HR ¼ .5; 95% CI ¼ .3, .7; p < .0001). College or university student status was not associated with hazard of insurance loss.
A total of 34 adolescents (17% of those leaving foster care) regained coverage after losing it; these youth spent a mean of 8 months without insurance before being able to reacquire coverage. On logistic regression, male adolescents had 80% lower odds of regaining coverage when compared with female adolescents (OR ¼ .2, SE ¼ .5, p ¼ .003) (not shown).
Discussion
In this local cohort of youth leaving foster care, we found that two-thirds (67%) of youth leaving foster care lost health insurance coverage, and were insured only for a median duration of around 3 months before loss of coverage. One in six youth who lost coverage regained it, and this happened after a mean duration of 8 months of being uninsured. Consistent with our hypothesis, employment status delayed onset of insurance loss; however, transitions to college or university student status occurred in relatively few youth. For a significant majority of adolescents leaving foster care there is, indeed, an ''insurance cliff'' [14] in that the majority of adolescents quickly lose insurance coverage once the insurance entitlements of foster care end, few regain coverage after losing it, and even those that do spend considerable periods of time without insurance.
Our finding that employment delays the onset of insurance loss is not necessarily a demonstration of the ability of these adolescents to secure employer-sponsored insurance coverage. First, only a quarter of adolescents leaving foster care reported working 40 hours or more per week. Because parttime positions are rarely associated with employer-sponsored insurance coverage [35] , it is unlikely that the adolescents in our sample would be able to obtain employer sponsored insurance. Second, over half of those that reported working full-time equivalent hours reported being insured under Medicaid. Taken together, this suggests that not only are adolescents leaving foster care unable to secure the kinds of jobs that come with employer-sponsored coverage, but also that many of these adolescents face significant challenges in securing any type of job at all.
Most adolescents in the United States today are covered as dependents on their parents' employer-sponsored health plans [36] . For adolescents leaving foster care, this avenue to coverage is likely to be largely closed. Furthermore, since 2000, a declining number of individuals have reported being covered under employer-sponsored health insurance-a situation resulting from higher rates of unemployment, fewer employers offering an insurance benefit and, among those that do, requiring that employees bear a larger share of the premium dollar [37] . These changes in the employer-sponsored health insurance market particularly affect low-income workers, from which population children arrive into the child welfare system. Such market-driven changes limit the ability of parental employer-sponsored health insurance to be a viable source of coverage for adolescents leaving foster care.
Our hypothesis that former foster care youth would secure student health insurance was not confirmed in this study because only a tenth of youth leaving foster care reported attending college or university, a trend that is in keeping with previously reported literature [12] . Only two-thirds of former foster care youth had completed their high school diplomas, and less than a tenth were taking college courses, in the 12-18-month period after leaving the child welfare system in Wisconsin [38] . This rate of college attendance is a fourth of that of the U.S. general population. At the far end, a lack of college-level education prejudices benefits-rich employment in a competitive labor market; at the near end, not being in college also removes a source of health insurance coverage. Consequently, youth leaving foster care are especially vulnerable to insurance discontinuities.
Policymaking may be able to mitigate this risk. Because the adolescents leaving foster care face seem unable to secure alternate insurance coverage, Medicaid and child welfare policymakers should consider the option of extending Medicaid eligibility to all youth transitioning out of foster care at least until age 21 years. This can be accomplished in several ways. Enacting the provisions of the Foster Care Independence Act is perhaps the most direct way to extend coverage to all of these at-risk youth. Other existing Medicaid mechanisms may also serve this purpose. First, in only 19 states are adolescents less than 21 years of age eligible for These policy recommendations should be viewed in the light of some limitations of our study. First, our decision to censor youth at the time of first insurance loss may upwardly bias estimates of the total magnitude of insurance losses among youth leaving foster care since some of these youth might later on regain coverage with increasing duration of follow-up. The magnitude of this bias in our sample is minimized by the fact that in 2 years of follow-up only 34 youth had regained insurance coverage; however, because youth were censored when the study ended, the true magnitude of insurance reacquisition cannot be estimated. This is why we focus on first loss of insurance coverage and do not attempt to provide overall estimates of insurance loss and reacquisition among this cohort. Second, our approach to estimating these transitions is based solely on eligibility for employer-sponsored health insurance or school health insurance. We do not measure actual enrollment (or take-up) into these types of coverage. Finally, these data are based on a geographically limited local cohort with a relatively small sample size. These factors limit this study's generalizability, and preclude our ability to make broader estimates of the magnitude of the problem.
Despite these limitations, our study provides the first empirical assessment of health insurance discontinuities over a 2-year period as adolescents transition from a system that guarantees coverage to one in which insurance is seen as discretionary. Deploying policies that seamlessly ensure continuity of coverage is a necessary first step in ensuring that the considerable health needs of these adolescents are adequately resourced during their difficult transition from foster care to independent adulthood.
